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=Abstract=
Modified Ultrafiltration in Pediatric Open Heart Surgery

Jeong Ryul Lee, M.D.», Hong Gook Lim, M.D.*, Yong Jin Kim, M.D.*,
Joon Ryang Rho, M.D.*, Kyung Phill Suh, M.D.*

Backgroud: This study has proven the effect of modified ultrafiltration(MUF) performed after
the cessation of cardiopulmonary bypass in pediatric patients who underwent open heart
surgery. Material and method: From Jan. to Dec. 1997, modified ultrafiltration was
performed after cardiopulmonary bypass in 50 infants with cyanotic heart disease and the
results were compared to the control group of 50 patients with cyanotic heart disease in
whom modified ultrafiltration was not used. Changes of hematocrit, central venous pressure,
systolic and diastolic pressure, heart rate and body weight were compared. Result: Age and
body weight were not different(p=0.38, p=0.46). Disease categories were similar. Average
filtering volume was 60.0+£29.2cc/kg for 7.0X2.4minutes of filtration. Mean hematocrit after
filtration(MUF=36.1%, control=26.4%, p=0.001) was higher in the MUF group. Systolic
(p=0.0001) and diastolic blood pressure(p=0.0001) were observed to increase more and the
central venous pressure(p=0.02) and the heart rate(p=0.02) were lower after filtration in the
MUF group. Conclusion: This study demonstrated that modified ultrafiltration after cardio-
pulmonary bypass was a technically feasible option to improve the post-surgical course
through the effective hemoconcentration, hemodynamic improvements, and body water control.

(Korean J Thorac Cardiovasc Surg 1999;32:518-24)

Key word : 1. Ultrafiltration
2. Cardiopulmonary bypass
3. Heart surgery, Pediatrics

At "ol Y F1a3, ATWga Ao FrAAFIA, AEdEa d¥AFYPAE AFETA .

Department of Thoracic and Cardiovascular Surgery, Seoul National University Children’s Hospital, Seoul National University College of Medicine,

Seoul National University Medical Research Center, Heart Research Institute

T2 =8 1979 Agdgdayd AR FFATu AL A% 23

& T 19989 104 229 A303 HEFF-AF FAFEHY A FASHL S

AL 98d 104 79 AAEHY ;98 129 8d

YA o) BY, (110-744) AL EEA FE2T 44T 2804, AT Ao d F423. (Tel) 02-760-2877, (Fax) 02-765-7117
E-mail: jrl@plaza.snu.ac.kr

£ =2 AZE f AaAe dEFF A et

- 518 —



g2 #)
1999;32:518-24

M =

}‘ﬁ“"év‘_‘ﬂVH Aslr3le, 34, ALRE F
& 25l 990e] B Yr) 7 A
F7Wle] &% FAASEtotal body
water)®] A}o l 27 Aeb?. B3] A7 Fo}, Aot
40]7} o]g] ;]-o]. /\]j;ﬂ..’_gzlg /\]7]4:] 71041:—]
ﬂo} el SJeit Q) Feeluep é"U“"E’ Ql
Spahystel Bek A= Avst A 05ew B

1hg- 5ol ol E*ﬂ%d&rgﬂ*u 7]x1 oz &

B rlo

kA

4% 19 A A HHA
Hee AEE F7hI7)E 90l

=2
=
A, o|HF ANEF 27 $ES Fol: Yo A
=
=

1—% /\].49_3}._. u]-m o
T E2 —‘f'rx}%kﬁl =As 1117% et AfREoR A}
45 %M. 1979'3 Darup SV0] A1BA F}ol| A AgHe <.
2 A 243HE ARl A, ofF
AEH 2o elgia she, o]F5E Ao el
Agetd &3 558 Foleu A At giglvke B
g s Q) 1980L=1tﬂ°ﬂ EojetA e 2AFY AR
Li}ﬂ“ﬁﬁ Zoke] JAlEAdE AEA 2AHY o
A]ﬂzs}oﬂu}“’) :LEM 1991 Naik £ AE7H
Fof] ko] AWEAkE 10~
bﬂt‘é Zzofo] &F 5749
WD} %LHNWL 2 Heds
I A#zt

AFhHe g 2 53E PEsh
S PR

HARE2 19970l wiF-Ee] ool diste] &
A AR Y 2ol SRIRE 0|85 é:‘@ﬂ%’—
AFo] W8 xS ol83te Aol £EET FHH
FE AAE NS v} 19979 o] R E A
| 3td Az vlude s oo aI3E FES4F
o) #H3}, HETEAES AYIAE, o= 7 EY
18, TEF 3% o SHdA S9stea - sl

b

B,

Reser

A BCD
voir

O

Fig. 1. The circuit of modified ultrafiltration.

Diluted blood is drained from reservoir (+) and aorta (x+)
and reperfusion to RA (»») is performed through BCD
using ultrafitter.

(Ao: aorta, RA: right atrium, BCD: blood cardioplegic
delivery system, MUF: modified ultrafiltration)
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Table 1. Summary of patient and operative data®

HE2 Al
1999;32:518-24

Age (month)

4.1t 32 (1day-19)

3.1% 1.8 (4day-6) >0.05

Body weight (kg) 481t 1.2 (2.6-6.9) 4.6t 1.0 (22-6.9) >0.05
CPB time (min) 118.5+60.9 (58-273) 128.0144.1 (61-284) >0.05
ACC time (min) 4521324 (0-125) 55.31£282 (0-106) >0.05

* Data are presented as mean * SD (range). ® student’s ¢ test
MUF,; modified ultrafiltration, CPB; cardiopulmonary bypass, ACC ; aortic cross clamp

Table 2. The Change of hematocrlt (%)

© Messutements o MUF.growp - - “Control group - “p Value’
Hematocrit before CPB 369174 (26.8-57.0) 36.8£6.7 (27.5-54.8) >0.05
Hematocrit during CPB 22.3+3.0 (17.0-29.0) 21.6%x2.9 (17.0-28.0) >0.05
Hematocrit just after CPB/MUF 36.1+4.7 (27.0-46.0) 26.4 5.7 (20.0-40.0) <0.05
Hematocrit 4hours after CPB 36.01£3.8 (29.0-43.0) 35.714.7 (30.0-46.0) >0.05

® Data are presented as mean + SD (range). ® student ¢ test
MUF; modified ultrafiltration, CPB; cardiopulmonary bypass

Table 3. Amounts of chest tube draln dunng 24 hours after cardiopulmonary bypass

“Measurement : 'MUF - group ‘Control- group - p Vale®
Amounts of chest tube drain 31.7%28.2 28.0X11.6 >0.05
(ccfkg/24hr) (2.8-143.0) ( 6.8-61.2)

® student ¢ test

® Data are presented as mean + SD (range).
MUF; modified ultrafiltration

e AE, AH$3E 427 Foll SR, 9 A
319 B WY 2oFTAAE AL 3]'55"-7‘“7 9
HE AFs AT 208 Foll 57184, oj1¥S, 4
RQujel b o 24l n, PERFAAE A9ed @

BAZY 208 Zo dosty WdE AT 23, £

£33 ¢35 194 A5 WsE AN 2E AR
L 9EIEXE EYg Ao ARslgon A
s S8t %-zﬂxiﬂh Student t-test, paired ttestS ©]-§3}]
p<0.05% F9% 202 Frlskgich

4 3

gGgvhol, AF, A3z e AAFA S 1Y =
AgEy EeEe BAXeE £9F Aob fido
(Table 1). 7 74 3¢+ = ol 60.0£292 co/kg?l Y
& A7AZch

AYTE4HE Wk AS3le Ao WY ATl
36.917.4%(268~57.0%), WNET°| 368167%(27.5~54.8%)

2 oFF ol BARLE £ Aot YR (p>0.05),
AH-3E Fol WY FoTFo] 223£3.0%(17.0~29.0%),

YzFo] 21.6129%(17.0~280%) 2 FT- 7ol EAHeR
& 2oj7k 1AL W p>0.05), Alvll-3lE A Fe] HY =
ool  36.1£4.7%(270~460%), WRT°]l 264%57%
(20.0~40.0%)E. W8 ZAaFo| djxgo| vz FAHE
oA $bstg n(p<0.05), AsF3E 4ATFAE WY
2770 360+3.8%(29.0~43.0%), thETe] 357147%
(30.0~460%) % k3 7ol FAHCE FA7 Aolrt U
tHp>0.05)(Table 2).

A $-3EF 47 B¢ FHE B3 AFE HY 2
o o) 31.7+282(2.8~143.0) ccfkg/24hr, THETFo] 280%
11.6(6.8~61.2) ccfkg24hrE oF7- 7ol EARLE T #
ol gl Kp>005)(Table 3), Ao+-3&F 2447t F¢

s8eke Wy FojabFo] 23.1123.00~1074) cc/kg/24hr,
xTo] 265111.9(5.9~58.8) cc/kg/24hrE WY FAI)-0)
izl vls] AR F981A A Gchp<0.05)(Table 4).

As$-3e A39) 08T 9] FAAMGS] Hale WY 2
S age] 92+2.53~14) mmHgoll A 8.4+2.8(3~14.5) mmHg
2 AR 95 FHAstg ovkp<005), HETOl
102£3.0(5~18) mmHgol A 102%3.54~16) mmHg® A4
o2 o Aol7t flRATHp>0.05)(Table 5).
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Table 4. Amoun

RBC transfusion during 24 h bypass®

Amounts of RBC transfusion 23.1+23.0 2651119

(cefke/24h) (0-107.4) (5.9-58.8) <005

* Data are presented as mean *= SD (range). " student r-test
MUF; modified ultrafiltration

Table 5. The change of central venous pressure between the time when the patient is just weaned from cardiopulmonary
bypass and the time of the first 20 minutes after cardiopulmonary bypass®

MUF group 9.2i2.5 (3-14) 84%28 (3-14.5) <0.05
Control group 10.2£3.0 (5-18) 10.2%£3.5 (4-16) >0.05

* Data are presented as mean * SD (range). b paired -test
CVP; central venous pressure, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Table 6. The change of systolic blood pressure between the time when the patient is just weaned from cardiopulmonary
bypass and the time of the flrst 20 minutes after cardlopulmonaw bypass

. ;;,‘Group_ - _sBp ]usf after: CPB :fmmHg o . @
MUF group 79.22+11.5 (53-105) 90.94_r 16.4 (50-117) <0.05
Control group 78.81+15.1 (48-109) 82.9+16.3 (49-119) >0.05

* Data are presented as mean t SD (range). b paired r-test
SBP; systolic blood pressure, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Table 7. The change of diastolic blood pressure between the time when the patient is just weaned from cardiopulmonary
bypass and the time of the first 20 minutes after cardlopulmonary bypass

" DBP just after CPB (mmHg)' Hg
MUF group 43.5+9.7 (25-75) 522+11.0 (25-83) <0.05
Control group 41.0+7.5 (25-60) 42.5+6.9 (26-62) >0.05

* Data are presented as mean * SD (range). b paired #-test
DBP; diastolic blood pressure, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Aol$-3le AF9} 208 Fo £5v)Hgte] Hile WY Zol7t 14 cp>0.05)(Table 8).
%0 Z70] 792%11.5(53~105) mmHgolA 90.9-516.4(50~ TeAY o3 1949 AFY e Wy 2437
117) mmHg® EA1H o2 Fo31A4] F7181% 21 K (p<0.05), o (105.7%£104%, 87.9~139.0%)°] THET(107.8+7.0%, 93.7~
Z7¢] 788+15.1(48~109) mmHgolA 82.9116.3(49~119) 1290%)°l B8l BAAeR G254 yWkthp<0.05)(Table
mmHg 2 SAZ 22 {28 Ao]7} §lArkp>0.05)(Table 6). 9.

AR$EE Ao 20859 o|9r|Este] Wz WY

29FF0] 43.5+9.725~75 mmHgol4] 52.2%11.0025~83) i) &t
mmHg® SAH o2 F28lA| F716kgl 2 U p<0.05), HET
o] 41.0£7.525~60) mmHgolA 42.5169(26~62) mmHg® 2 AT B8 AR EYdA AR WY 243}
EAA2 R FoJgk xe]7} %i“%>0.05)ﬂable 7). H 332 S ol gty Aneile FE WY xdHpPL
A 3% AFs) 208 F Wabpo) Wk WY 2o AEIL FEEF FHR 2 AAE AR o9 &
5, o]

o] £ 150i200(115~195)°1w 145+ 18(100~ 1758 & g TEHAHE HIl, 497455 A3 %
ARz §o8lA 748t 2 Hp<0.05), tETo] £ 155 olgk doste] Wy, e A3 5o SdoA ¢Fsigic)
T17(113~ 18314 154 18(115~2000% FAF 2 {23k AEH 2o NAle kel H)2o] 28C Axo)
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Table 8. The change of heart rate between the time when the patient is just weaned from cardiopulmonary bypass and the

tlme of lhe ﬂrst 20 minutes after cardiopulmonary bypass®

Gtoup . HR just after CPB (/min) HR 20 minutes after CPB (/min) p Valueb

MUF group 150.0£20.0 (115-195) 144.5+18.0 (100-175) <0.05

Control group 155.2+£17.2 (113-183) 154.1£17.9 (115-200) >0.05

* Data are presented as mean = SD (range). b paired r-test

HR; heart rate, CPB; cardiopulmonary bypass, MUF; modified ultrafiltration

Table 9. Percent rise in body weight between preoperatively and at the first day postoperatively®

Measurement’ MUF group Control group p Value®
105.7£10.4 107.8£7.0

P t rise in b ight (% <0.05

ercent rise in body weight (%) (87.9-139.0) (93.7-129.0)

* Data are presented as mean * SD (range).
MUF; modified ultrafiltration
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